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MATHEMATICS
( Minor )

Paper : MAT0600604

( Mechanics )

( Set-B )

Full Marks : 60
Time : 2% hours
The figures in the margin indicate full marks
Jor the questions.

Answer either in English or in Assamese.

1. Choose the correct answer : 1x8=8

w7 Teqeo! IR Sferey

(a) Lami’s theorem is applicable when a
body is in equilibrium under

N S oA = @ @b 97 VRES
AT

(i) two forces

761 37 SRS
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e T e

(2)

(i) three concurrent forces

1 > T SEiTe

(i) parallel forces
SR o1 SHTS

(iv) non-coplanar forces

IS I ST
(b) Transverse acceleration is given by
2 TR S0 e
) o>
(i) ¥-r62
(ifi) 276 +r8
(iv)

(c) In SHM, acceleration is proportional to

RS M (SHM)®  we
SRS 2 Vi

(i) velocity / @9

(i) displacement / ¥3q
(iii) time / >9¥

(iv) energy / *f&

( Continued )

(d)

(e)

26A /492

(3)

In limiting ethbnum on a rough
plane, friction is

B! IHSS 5 ARENS, THI 2a

(1) less than limiting friction
59 YHTSLT I

(ii) zero
0

() greater than limiting friction
W TTOLE @R

(iv) equal to limiting friction
B9 ] A

The moment of a couple equals to
@01 I9-JUR T 2
() Force x Distance between forces
* 1 0 1 9
(i) Force x Displacement
e x I
(iii)) Force?

2

fiv) zero

i
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(4) (S)

() Impulse equals to change in (h) The CG of a plane area of uniform
TS A TARE 2 S GFGR RaET dens.ity bounded }ay a curve y-= f(x),
2 x-axis and two ordinates x=a and x=b

is
(i) energy y=flx) 38, x-9% HF x=a |F x=b
% FARFR TSR 4] Hoe] ST 2
(ii) velocity (] == E xydx, Y = E’ %yzdx
(S|
bl o [RUA
(iii) momentum ; (i) x= =
S [, yax E yax
(iv) force 5 ly2dx
= () =m0
ydx E ydx
(99 The resultant of two forces P and Q v) X Exdx y J:dex
: 1 ; 3 (IU) = > Y =
inclined at an angle § ig Ibydx Eydx
Bmﬁ@%ﬁ@ﬂPWQ@TW% 3
TR 2. Answer any Six questions : 2x6=12
() P+Q R e &bl enE T fm
(ii) W (a) State the parallelogram law of forces.
B
+Q" +2PQcosp <R SRR @ e |
(i) P-Q {b) Define couple and show that its moment

. is independent of origin.
(@) \p? +0Q? ~2PQcosh

- W oyl W (1987 @ WR IS
TR @[ 3 71373 |
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(c)

(d)

(e)

(9)

(h)
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(6)

What is
example.

qrede 2 «Gor Sarae faw |

Define simple harmonic motion and
write its differential equation.

e RS ST W@ T3 9 WR S1F e
FAFIECH! o |

Write the equation of motion of a
particle in a resisting medium where
resistance varies as velocity.

LS LTS Go] IR ST S we iz 1'®
Y @R AT |

State the laws of friction.

RH{eq SR T 140 |

impulsive force? Give one

If P(r, 8) is the position of a moving
particle at any time t, then write the
velocity component along the direction

of 7 and along the increasing direction
of 6.

Tt R Il St 9Ol R R waww
P(r,B)'@.C@Z@??ﬁﬁEWB-Hﬁ ¢ofEt
fe @9 TR for |

Show that the centre of gravity of a body
is unique.

(TYSq (T b1 3T ST GFF 91 7y |

( Continued )

(0

0)
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(7))

Two like-parallel forces P and Q acting
on a rigid body at A and B be
interchanged in position. Show that the
point of application of the resultant will
be displaced along AB through a
distance d, where

b1 76 3% (rigid body)d A W% B 7o feFmn
R 4T oI AP @ 39 (like-parallel
forces) P 9% Q3 ¥ AEFEA 341 2 |
(ST @ PRSI 7@ 39 (resultant)d S
% ABT fP1® d 7a%te TARRe 29, TS

LRSON
= P30 AB, (P>0Q)

The speed v of a particle moving along
x-axis is given by the relation

v? =n?@8bx - x2 -12x)

Prove that the
harmonic.

x4 s 9IS 391 b1 F919 FS (speed) v
oq STFACOE ] 43T 1 ("

v? =n?8bx - x? —12x)

o9 I @ IMOR AMS EE FEgS oS

(simple harmonic motion).

motion is simple

( Turn Over )




(8) (149)

Forces L, M, N act along the sides of the
triangle formed by the lines x+y—-1=0,
x—-y+1=0, y=2. Find the magnitude of
their resultant.

3. Answer any four questions : 5x4=20 ()
R e vike 2 Teg faa

(@) A point moving in a straight line with

simple harmonic motion has velocities L M N ¥ GUR x+y-1=0,
vy and v, when its distances from the x-y+1=0, y=2 G TS S
centre are x; and X,. Show that the %\?ﬁﬁﬁ 1 T femm SR SR | I 20R
period of motion is <& 3779 17 T |

9 *REYS S eI sife w1 b1 Rl
@swlw%wﬁm@mwwrﬁv@w
N FE X, W oe @ afw pEeE

(d) Find the centre of gravity of a solid right
circular cone.

(period of motion) s 51 o 77 JEFH KT ST A48 T4 |
L 2na (e) Three like-parallel forces P, Q, R act at
[J_cf - x2 the corners of a triangle ABC. Prove that
U12___ ug] their resullant will always pass through

the centroid of the triangle if P=Q = R.

(b)) A Partlicle moves towards a centre of 9ol fas® ABC3I 3% P, O, R feffor g
aFtractlon starting  from rest at 2 SETE 9 @ @) oama Fq @ M
distance a from the centre. If its velocity P=Q=R 3, (8@ PR =g @ WA
when at any distance x from the centré faeebR 74035 (centroid)d Hcecd I 29 |

2 2
variesas (& =X o |
2 !ind the law of force: () Prove that, if the time t regarded as a

function of position x, the retardation is

ﬂﬁ[@ﬂ?Cﬁ?ﬁ°ﬁyarﬁ@@1§m§¥m o A8

2
TR S @ fror A w0q 1 e @1 R "amd;
L dx
2
(G310 T RS 2=
T8 XSO UqHe ©H 35l \/z——z—*”' where u is the velocity.
X

SR R 23 ) o gy S
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( 10 )

amqwcn,ﬂﬁwww:ﬁw
ROt 91T 31 2, (w78 TR (retardation)

3'q
2
3 d“t
dx2
TS uzs @9

(9) A shot of mass Penetrates a thickness

k of a fixed plate of mass M. Prove that if
thf: plate be free to move, then the
thickness Peénetrated ig

c:i“ﬂ: AR MR o @ T
(5% 3991 18wy %' i e
s
e
k

(h) ABCis a triangle. Forceg P, Q, R actin

26A /492
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4. Answer any two questions :

(11 )

ABC 9] fd$® 1 OA, OB, OCH fts f&m
3 P, Q, R T=201 MRS A= | 21
FM @ I O fogm ABCI TwFH
(orthocentre) 24, (903

T’S a=BC, b=CA ¥ c = AB.

10%2=20

i e gt e S i

(@)
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The velocities of a particle along and
perpendicular to the radius from a fixed
origin are Ar and p6; find the path and
show that the accelerations along and
perpendicular to the radius vector are

202
?LQ _H,_ and ]J,B(A,‘I*B-)
- r

4+6=10
<51 &1 AR R TP fore S O T2
e @bl PR @S T Ar AF po; [N
s Bfrea wF cryed @ AP (%3
e o O] 7737 frre 939 2’9 T

1262

2P e p,B(A.+E]
y I
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(b)
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(i)

(i)

(12 )

Two masses m; and m, are
cor%nected by a fine inelastic string
which passes over a smooth fixed
pulley. The larger mass m, rests on
a horizontal table; m, is then raised
h feet vertically above its position of
.rest and let fall. Show that the
interval between My leaving the
table and returning to it again is

_2my PR

—_—

m2 —ml g

qﬁﬁﬁ%ﬁ@“ﬁ'@q(

pulley)q <@
TN @ AR o ffy )

-z or

IR

"\(‘5}]1\‘5?1“ SI m, R e

orizontal table) Sz, m e o

E@m '} 1 IR E
Al W—Cﬂ }IY‘B Qoqte To

The posit:

in ap :tl_?aojn o a particle moving

x=acosm+g:t‘ line g given by

€xecutes gj SInnt. Prove that it
Slmple harmonic ot

and amplityqe is Va2 4 52

( Continued)
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(c)

(d)
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()

(i)

(i)

(13)

O] RS S P IFINN SEEA
e fiie) fetey

x = acosnt + bsinnt

o1 34 @ 2 T RS oS $E S
W[ RER 2 Va? +b°.

State and prove Lami’s theorem for
three concurrent forces.

fofatr SRRmEIM o[ A1 =R SoAARI!
forat =% 21 641 |

If the resultant of the forces P and
Q be equal to that of the forces P+S
and Q- S acting at the same angle
(S # Q- P), then find the magnitude
of the resultant.

Ifi P wE Q TR a, 9@ @17
IR & P+ S WF QST 77 WA A
(S # Q- P), (503 =& A A7 1 |

Define coefficient of friction. Prove
that the tangent of the angle of
friction is equal to coefficient of

2+3=5

friction.

e @ R | e 1 @ T

@R tangent I JH e B ST |
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(14 )

() Find the centre of gravity of the
homogeneous area bounded by the

parabola y* =4ax and the double
ordinate x = h. | S

y? = 4ax *RYQ 9% 289 @1 x = hzg
m@mwﬁqmww%ﬁmu

(e) (i) A particleis projected Upwards with

a velocity U in a medium whoge

resistance varies ag the square of
the velocity. Prove that the greatest
height attained by the Particle is

2

g_logv +U2

2g V2
where V is the termina) velocity S
TN GO 9 afrzmy TS, 7'
A @ g @R, QI
S Fiome 3 (" g H @
asmmvsr%mwmmﬁ’ﬁ

V2 VQ 2

Vigs +U

gt V2
TS VTS bififem ey
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( 15 )

(i) State Newton’s laws of motion. Also
derive a method of measuring force

from the second law. 3+2=5

<4l |

% & K
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